). The increase in technologically assisted psychoeducational interventions using text, apps, and interactive Internet-based programming results in a qualitative update of psychoeducational interventions and program evaluations. Also noted is an increase in the number of family-focused interventions that have been evaluated and published. The results of the current comprehensive literature review yield 42 evaluative studies of psychoeducational interventions for adolescents with type 1 diabetes with mixed outcomes. Despite the variety of interventions and research designs, only two of the 42 studies reported moderate effect sizes. All the others indicated no effects or small effects. Although not conclusive, the most promising approaches involve the use of motivational interviewing involving individual, family, and technological support. The ramifications for future research, potential value of psychoeducational interventions for adolescents, and implementation of technology for delivering psychoeducational interventions for adolescents with diabetes are described. Background Type 1 diabetes is one of the most common chronic illnesses affecting young people in North America (Babler & Strickland, 2015) . The incidence of diabetes is growing in the general population, but this growth is especially apparent in low socioeconomic status and ethnic minority groups (Kassai et al., 2015) . Being diagnosed with diabetes has a negative influence on academic, social, medical, and overall well-being. However, these negative outcomes are mitigated by effective medical and psychoeducational management (Murphy, Wadham, Hassler-Hurst, Rayman, & Skinner, 2012) . Medical management of diabetes requires a multidisciplinary approach that includes medical treatment and adherence to supportive lifestyle management (Sajatovic et al., 2011; Shalev, & Geffken, 2015) . Changing behaviour involves psychoeducational interventions that are implemented by physicians, nurses, educators, and parents for the benefit of adolescents. However, the effectiveness of these interventions for changing long-term behaviours is not clear.
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Adolescents with diabetes present a specific set of developmental challenges in care and management. There is an increased desire for independence, yet the daily living skills required for independence are developing (Markowitz, Garvey, & Laffel, 2015) . For all adolescents, this is a challenging developmental period. Many experience a wide range of adjustment and mental health problems (Chilton & Pires-Yfantouda, 2015) . Behavior patterns established during this process, including those related to the management of chronic medical issues such as diabetes, can have long-lasting positive or negative effects on future health and well-being. As a result, professionals have unique opportunities to influence adolescents. Parents, members of the community, medical professionals, and educators have the responsibility to promote adolescent development and adjustment as well as to intervene effectively when problems arise. For adolescents with diabetes, the requirement that medical regimens be adhered to with fidelity may clash with common adolescent rebellion in the development of self-directed identity (Hanna & Guthrie, 2003) . This can have dangerous consequences for adolescents' health. Failure to effectively monitor blood glucose levels, insulin delivery, diet, or physical activity can result in negative medical outcomes ranging from long-term effects such as vascular damage to acute issues such as diabetic ketoacidosis and hypoglycemia (Weissberg-Benchelle et al., 1995) . Adolescence is also a challenging period for persons with diabetes because responsibilities for management shift from parent-directed to self-managed care (Cheraghi, Shamsaei, Mortazavi, & Moghimbeigi, 2015) . Often the ability to self-manage is not mastered during this transition, placing adolescents at risk for medical complications and lower quality of life as they develop into adulthood (Anderson, Brackett, Ho, & Laffel, 1999; Corathers et al., 2015) . Sustainable self-management requires the development of a sophisticated skill set, which includes self-monitoring, self-injection, adhering to a dietary and exercise plan, and avoiding high-risk behaviours common in adolescents such as alcohol abuse (Anderson, Ho, Brackett, Finkelstein, & Laffel, 1997; Bedrossian et al., 2016) .
There are four essential self-management domains for persons with diabetes: (a) glucose monitoring, (b) insulin delivery, (c) diet, and (d) physical activity. More than 40% of adolescents with diabetes do not conduct scheduled glucose monitoring (Weissberg-Benchell et al., 1995) . Over 25% of adolescents are reported to have missed at least one insulin injection per week (Weissberg-Benchell et al., 1995) . Approximately 70% of adolescents fail to follow dietary guidelines (Heinrich, Schaper, & de Vries, 2010) . Over 80% do not meet the recommended guidelines for physical activity (Shalev & Geffken, 2015) . Given that self-management behaviours are not well followed during adolescence, there is a need to improve self-management behaviours for adolescents that involves not only developing the required skill sets, but also the motivation to self-manage.
The most recent comprehensive review of the effectiveness of psychoeducational interventions for the management of diabetes was conducted by Murphy, Rayman, and Skinner (2006) . The results of this review were mixed in terms of overall intervention effectiveness. The rationale for conducting the current review of research for the last 12 years is threefold: basic research and program evaluations have grown more frequent and more sophisticated over the last 12 years with improvement in research methodology, individualization, and sophistication of methods used; creating psychoeducational interventions that consider the importance of development, as opposed to a generic intervention for all children or adults, has recently become recognized as a critical aspect of any form of psychoeducational intervention; and the advent of technology that includes smart phone use, improved communication methods (e.g., text reminders), automated medical interface, websites, as well as interactive and individualized instructional techniques (e.g., applications [apps] ). As such, there is reason to believe that there may be both a quantitative and qualitative change in the nature of the research literature over the last 12 years. A review of this most recent literature is more likely to result in recommendations for implementation of psychoeducational interventions that is up-to-date and consistent with advances in technology.
The goal of this comprehensive literature review is to determine which psychoeducational interventions designed to improve management of diabetes in ad-olescents are demonstrated to be most effective. The primary research question is: Do psychoeducational interventions result in improved medical outcomes and overall well-being? There are secondary questions to this literature review as well. Are there differential effects of the instructional mechanism used (i.e., technology-driven, family-focused, or individual or group behaviour change) for medical outcomes and overall well-being? Which outcome variables (i.e., quality of life measures, self-efficacy measures, HbA1c levels, behaviour problems, social acceptance, family conflict, body mass index, blood pressure, positive outcome expectations, perceive social supports, or blood glucose monitoring) are most affected by specific psychoeducational interventions? Do other design factors of the evaluative study (e.g., length of the intervention, pre-intervention blood glucose control, socioeconomic status, and ethnicity) lead to improved medical outcomes and overall well-being? Studies are evaluated based on the soundness of the research methodology and effect sizes.
Methods

Scope of the Review
The sections that follow summarize the steps involved in retrieving the literature for this review. The definitions and search strategies used are largely based on those employed by the authors of previous systemic reviews, namely Hampson and colleagues (2001) and Murphy, Rayman, and Skinner (2006) .
SeaRch StRategy
Three electronic databases were searched for research published from January 2004 until October 2016). PsycINFO (1987-) , MEDLINE and CINHAL were selected because of their emphasis on the disciplines relevant to the topic, that is, psychology, medicine, and nursing. The search strategy for this review was defined by condition, developmental period, intervention, and outcomes. The specific search terms entered into each database varied slightly depending on the structure of the database employed. However, at minimum, each search included the following terms: "diabetes, " "adolescent/adolescence, " and "intervention. " The MEDLINE and CINHAL searches also included terms to define the type of intervention (e.g., "psychological, " "social, " "psychosocial, " or "education"). Synonyms for diabetes, adolescent/ adolescence and intervention were also employed. For example, the synonyms used for adolescent/adolescence included "teen, " "youth, " "child/children, " "young person/people, " and "puberty. " All terms were searched as text words appearing in the title, abstract, or as a keyword. The database searches yielded a total of 1001 published articles as results (PsycINFO 587  results; MEDLINE 98 results; CINHAL 316 results) , and all entries were exported into Zotero, a reference managing system.
A cited reference search of Hampson et al. 's 2001 systematic review was also performed in Google Scholar, which yielded a total of 235 results. Using this strategy, several papers were identified and stored as background literature; however, the majority of the studies were duplicates and no additional studies were identified for possible inclusion in this review.
initial ScReening -title and abStRact check
The titles and abstracts of all articles were then reviewed and an initial screening was performed using a set of broad inclusion and exclusion criteria outlined by Hampson et al. (2001) . Specifically, articles were retained if the following criteria were met: (a) the article was primarily about diabetes; (b) adolescents were included in the study, and; (c) the psychoeducational interventions employed were evaluated. Similar to previous reviews of this nature, a broad definition of educational and psychosocial intervention was employed. This included programs aimed at changing diabetes-related knowledge and behaviour, the provision of psycho-social training or support, as well as individual or family counselling.
During the initial screening phase, any duplicate references were identified and removed from Zotero, leaving a total of 942 citations. The citations were organized into folders labelled as followed: excluded, background literature, or primary research studies. In total, 128 potential primary research studies were identified, and the full text articles were retrieved online (Figure 1 ).
detailed ScReening -initial papeR Review
Following the initial screening, the research articles were reviewed using a fine grained screening process in order to make a decision about including them in the review. The refined inclusion and exclusion criteria are outlined below:
Inclusion criteria. The key criteria for inclusion in this review were that the paper referred to: (a) type 1 diabetes, (b) adolescents aged 12 to 18 years, (c) educational and/or psychosocial interventions, and (d) measurement of the intervention's effect on participants (i.e., intervention outcomes).
Exclusion criteria. Papers were excluded for the following reasons: 1. The research was not an intervention evaluation;
for example, studies discussing the epidemiology
of diabetes in a given area or using non-human subjects were excluded. 2. Type 1 diabetes was not the exclusive focus of the paper; for example, those focusing on type 2 diabetes or gestational diabetes, or those discussing type 1 diabetes in relation to another health issue (e.g., sexual health) were excluded. 3. There was no clear investigation of the intervention's impact on adolescent participants. Studies exclusively investigating intervention outcomes for parents and medical staff of adolescents with type 1 diabetes were excluded. Those examining outcomes for participants of a wide age range (e.g., 2 to 18 years or 16 to 65 years), without stratifying by age or developmental period, were also excluded. However, outcomes discussed in relation to a more restricted age range consisting primarily of older children and adolescents were retained (e.g., 8 to 16 years). 4. The research was a small-scale pilot study (N < 15), formative evaluation (e.g., feasibility studies), or employed a purely qualitative design (including case studies and N = 1 methods). 5. Research was also excluded if there was no full text article available in English, or if there was insufficient information about the specific intervention employed, or the study participants, to determine whether the study met the criteria for inclusion.
After detailed screening, a total of 42 intervention studies describing 35 distinct interventions were retained for inclusion in the current review. The identified studies can be organized into three main categories: those describing technology-driven interventions, family-focused interventions, and other individual-or group-format behaviour change interventions. Although there is overlap across studies, interventions have been categorized according to their primary emphasis and delivery method.
results
Results and study characteristics are summarized in Table 1 . Previous reviews have called for more research evaluating the effectiveness of psychological interventions for type 1 diabetes (Murphy, Rayman, & Skinner, 2006; Weissberg-Benchell et al., 1995) . Over the last 12 years, there have been 42 detailed evaluative studies of psychoeducational interventions for adolescents with diabetes. The 42 studies identified represent a diversity of methods, goals, and outcomes. As such, a quantitative review of research, such as a meta-analysis, is not possible and a comprehensive literature review is most likely to yield useful information for clinicians and researchers involved in creating psychoeducational interventions for adolescents with type 1 diabetes.
technology-dRiven inteRventionS
In the present review, 10 of the published studies identified directly involve a technology-delivered format to children and families. The use of webbased, app-based, or text-delivered cues to support appropriate self-management behaviours allow professionals to reinforce skills outside of in-person training or office visits (Rajkumar et al., 2015) . The trend toward using technology is likely to have the greatest effect on the generalization of information provided from the office or personal intervention to different times of day, locations, environments, and other situations in which the acquisition of new knowledge does not necessarily result in changes of behaviour (Minges et al., 2016) . Moreover, the transmission of information through technology reflects a cohort change in how adolescents acquire information, making technology a more salient approach to information transmission to adolescents than written or face-to-face interventions (Bedrossian et al., 2016) . However, technology only refers to the means by which information is transmitted and not the content of the information. Of the 10 technology-driven interventions identified, the majority identified small or no effects on patient outcomes. Only one intervention demonstrated a moderate effect. In this study, 37 young people with type 1 diabetes participated in a series of educational workshops related to glycemic control, and the software application One Touch UltraSmart System (a commercial medical product from Johnson & Johnson) was provided to all patients to record their daily blood glucose levels. Patients also completed a questionnaire to assess their use and satisfaction with the software application, as well as their progress in following a balanced diet and engaging in regular physical activity. From pre-to post-intervention, there was a significant average reduction in HbA1c (p < .001), and positive effects were also noted in terms of patients' dietary habits and physical activity levels.
family-focuSed inteRventionS
The majority of studies identified in this review described family-centered interventions. Specifically, 18 intervention studies focused on family involvement and changing parental knowledge and behaviours around diabetes care. For example, emphasis was placed on improving parent-child interactions (i.e., increased communication and reduced conflict), parental monitoring, and the development of structured family routines around diabetes management (e.g., regular meal times). Several of the identified interventions employed family therapy techniques, such as Multi-Systemic Therapy (MST), standard Behavioural Family Systems Therapy (BFST), as well as a modified therapeutic approach termed Behavioural Family Systems Therapy for Diabetes (BFST-D). Looking across these interventions studies, the results are mixed in terms of intervention design and effectiveness. In some studies, small but statistically significant positive effects are noted, especially for adolescents with poorer glycemic control (e.g., Katz, Volkening, Butler, Anderson, & Laffel, 2014; Stanger et al., 2013; Wysocki et al., 2006; Wysocki et al., 2007; Wysocki et al., 2008) .
IndIvIdual and group BehavIour change InterventIons
The remainder of the identified studies, 14 in total, described a range of other individual-or group-format behaviour change interventions. These interventions were delivered by an interventionist or program facilitator such as a psychologist, nurse, or physician. Although there is some overlap between these interventions and the studies previously described, the use of technology and family involvement was not the primary focus of such programs. The majority of interventions included in this category (i.e., 13 studies) focused on psychological aspects of behaviour change, while one study described a purely behavioural intervention (Maranda, Lau, Stewart, & Gupta, 2015) . Targeted psychological variables included patient knowledge, motivation, empowerment, and health-related quality of life. For example, four studies described behaviour change interventions applying the principles of motivational interviewing (Channon et al., 2007; Nansel et al., 2007; Nansel et al., 2009; Wang et al., 2010) , and one applied Cognitive Behavioural Therapy (Serlachius et al., 2016) . In general, intervention effectiveness was mixed. Positive effects, when noted, were small, with the exception of one intervention (Channon et al., 2007) , which had a moderate effect on patient outcomes. In this study, 66 adolescents with type 1 diabetes received individual motivational interviewing sessions over a 12-month period. Immediately following the intervention, those receiving motivational interviewing had significantly lower HbA1c values than those who did not (p = .040), and this difference was maintained at a 24-month follow-up (p = .003). Those receiving motivational interviewing also reported better psychosocial functioning compared to controls following the intervention, including improved quality of life and positive well-being (p = .010).
outcomeS
A variety of outcome measures were used to assess the effectiveness of psychoeducational interventions.
The most common dependent variable was haemoglobin A1c (HbA1c). Measures of HbA1c were used in 40 of the 42 studies. In the 35 studies that assessed pre-test-post-test reductions based on the psycho-
educational intervention, 16 studies demonstrated a statistically significant decrease in blood levels of HbA1c, and 19 studies showed no significant difference. There are some concerns that HbA1c may not be the best outcome variable of interest because it is often related to medical outcomes, is often resistant to change, and may be an unreliable variable (Millar, Perry, & Phillips, 2015) . In addition, the means of achieving HbA1c levels are just as important as the final glycemic outcomes (Lipska & Krumholz, 2017) . According to Lipska and Krumholz (2017) , "Trials that use outcomes based solely on glycemic parameters are no longer acceptable for clinical decision making" (p. E2). Self-report checklists and parent reports also resulted in mixed effects. Over 70 different measures were investigated in the reviewed studies. There were consistent findings only among two variables: self-reports of quality of life and frequency of monitoring blood glucose levels. Studies that included these variables evaluated a variety of programs and consistently demonstrated significant and positive effects.
methodological iSSueS
Clinical research carries a host of methodological challenges (Elwyn, Wieringa, & Greenhalgh, 2016) . A review of the 42 studies indicates three methodological themes. The use of control groups is an important aspect of any intervention study. Thirty-three of the 42 studies reported the use of control groups matched for at least one variable. All of these studies used a wait list or no intervention condition as the control group. Active control groups involving an alternative intervention (such as academic tutoring and providing information through written material) are typically superior control groups because often any type of intervention, change, or action can result in a positive change (the Hawthorne effect). In addition, 15 studies used random assignment to control and experimental groups. Studies without random assignment may indicate pre-intervention differences that influence the interpretation of the effect size. The second methodological issue is that in 22 studies the sample used comprised adolescents considered to have poorly controlled diabetes. Such a sample may not be representative of all children with diabetes. In addition, 18 of the 22 studies of children with poor metabolic control demonstrated positive outcomes due to psychoeducational interventions. This is as opposed to one out of 11 studies of adolescents with relatively well-controlled diabetes demonstrating positive outcomes due to psychoeducational interventions. This result may be due to regression to the mean effects for adolescents with poor metabolic control. Therefore, generalization of the effectiveness of interventions to all adolescents with diabetes may be limited.
The third methodological issue concerns power. In many fields, interpretation of studies is hampered by low powered research designs. Yet, 30 of the 42 studies identified had adequate power (i.e., > .80). Despite these studies with adequate power, overall results were still mixed concerning the ability to identify a statistically significant change on a variety of dependent variables due to the psychoeducational interventions. Moreover, even for studies that demonstrated a statistically significant change in any outcome variable, there were only small effect sizes. Only two studies demonstrated an effect size that would be considered in the moderate range (i.e., .25 to .50). Although there are heterogeneous interventions and a variety of outcome measures, the measurable effect of psychoeducational interventions is modest.
dIscussIon
There is a large and rapidly growing body of literature describing psychoeducational interventions designed to improve management of diabetes for adolescents (Goodall & Kim, 1991; Hart, Reaper, Pugh, & Phillips-Salimi, 2015) . The majority of the studies evaluating the effects of a psychoeducational intervention on behaviour were underpowered, failed to control for the factor of development, had questionable dependent variables, and may not have used adequate control or comparison groups (Cheraghi et al., 2015; Heinrich et al., 2010) . However, there are also many high-quality studies that provide strong evidence of the proof of concept for application to larger populations of adolescents with diabetes. Comprehensive literature reviews with ramifications for directing clinical practice require more than a valuation of the size of the effect created by the intervention and the quality of the research design.
Do psychoeducational interventions result in improved medical outcomes and overall well-being? The results are decidedly mixed. Only two of the 42 studies considered demonstrated moderate effect sizes. One of the studies involved motivational interviewing (Channon et al., 2007) and the other study involved the use of One Touch UltraSmart System, a commercial glucose monitoring method (Aguilar, García, González, Perez, & Padilla, 2011) . Other studies involving motivational interviewing demonstrated consistent, but small, effect sizes. Motivational interviewing studies used both individual and family components.
Are there differential effects of the instructional mechanism used (i.e., technology driven, family focused, or individual or group behaviour change) for medical outcomes and overall well-being? The 10 tech-nology-based studies were also of mixed outcomes. However, as a mechanism of delivering psychoeducational interventions, technology-based interventions were the most likely to influence medical outcomes such as HbA1c. The consensus of the research literature shows that an educational program that contains a family-focused intervention results in small, but positive, effects. Given the influence that family support and management of the household environment has on the behaviour of children and adolescents, this is an intuitive outcome. However, the variables most affected by family-focused interventions were self-reports of quality of life and overall positive well-being. Medical outcomes were not positively influenced by family interventions. Individual and group behaviour change efforts, such as counselling procedures, were also mixed. Clearly, motivational interviewing shows the most consistently positive outcomes, even though the outcomes are small. Rather than consider which mechanism of delivery works best, a reasonable assumption is that technology, family, individual-and group-format behaviour change efforts can work together in order to create a comprehensive intervention plan with multiple delivery mechanisms that affects multiple outcomes. However, this remains a hypothesis to be tested.
Which outcome variables (i.e., quality of life measures, self-efficacy measures, HbA1c levels, behaviour problems, social acceptance, family conflict, body mass index, blood pressure, positive outcome expectations, perceived social support, or blood glucose monitoring) are most affected by the specific psychoeducational interventions? There were consistent positive effects for self-reports of quality of life and frequency of monitoring blood glucose levels. However, independent outcome measures such as HbA1c levels, blood pressure, body mass index, and other medical variables did not consistently show positive effects. Social issues such as family conflict, positive outcome expectations, perceived social support, and social acceptance demonstrated small positive effects.
Do other design factors of the evaluative study lead to improved medical outcomes and overall well-being (e.g., length of the intervention, pre-intervention blood glucose control, socioeconomic status, and ethnicity)? Most design factors did not seem to play a major role in determining whether there was a positive outcome. The exception is in the case of quality of blood glucose control prior to the intervention. For participants with poorly controlled diabetes there was more likely to be a positive outcome as result of psychoeducational interventions. Whether these results are due to simple regression to the mean, increased motivation to change behaviour, or other factors, is unclear.
The need for formalized instruction of skills required for adherence to medical, educational, and behavioural management of diabetes is clear from the literature. Quality of life is profoundly affected by the effective management of the four major factors: (a) glucose monitoring, (b) insulin delivery, (c) diet, and (d) physical activity. The effectiveness of psychoeducational interventions for promoting short-and longterm behaviour changes remains unclear. Yet, there are promising advances and evidence of behaviour change in adolescents using intensive educational interventions in conjunction with technology to ensure self-directedness, salience, convenience, and cues. To this point, there is not a specific intervention with universally positive outcomes; however, there is enough evidence to provide a menu of options for clinicians to assist adolescents in their management of diabetes. There has clearly been a growth in well-designed evaluative studies and in the development of innovative interventions.
One of the most important challenges for psychoeducational interventions for adolescents with diabetes is the development of independence skills as they move from parent-focused to self-focused diabetes management (Anderson, Ho, Brackett, Finkelstein, & Laffel, 1997) . However, 12 of the 42 studies had among their goals to increase parent participation in the intervention process. Ten of these 12 studies demonstrated positive outcomes by increasing parent quality and quantity of involvement in their child's treatment adherence plan. Yet, there were no studies focusing on increasing independent self-care of adolescents. Equally, if not more, important are the messages and information transmitted to adolescents as they take full responsibility for their medical management. This area has the potential to be a valuable area of research to facilitate effective transition from family care to self-care.
RecommendationS foR clinicianS
Although the outcomes of evaluation studies on psychoeducational interventions to improve adolescents' medical management of diabetes are not conclusive, a foundation is beginning to emerge that provides tentative recommendations for clinicians. Interventions aimed at supporting intrinsic motivation with multiple forms of support are more effective than communication of knowledge and information, setting external reminders, addressing emotions underlying resistance to implementing psychoeducational interventions, and traditional counselling methods. Among the most promising interventions is motivational interviewing. Motivational interviewing is a collaborative, goal-oriented method of communication between the adolescent and a clinician. A particular focus of the interaction is on the language of change. The purpose is to support an individual's motivation and movement toward specific goals by volume 6(1), 8 exploring the person's own arguments for change. Motivational interviewing may be especially appropriate for adolescents, who are exploring and exercising independence. The advantage of motivational interviewing is that it allows adolescents to have ownership of their own treatment in a collaborative therapeutic activity. The motivational interviewing is based on three components: collaboration between the clinician and the adolescent; evoking or drawing out the adolescent's ideas about change; and emphasizing the autonomy of the adolescent. The evidence supports working towards increasing adolescents' autonomy in their management of diabetes over an expert presentation of information that must be adhered to and is communicated via expertise alone.
Motivational interviewing is likely to be enhanced by involving multiple channels of information. Including families and technology as supports in a motivational interviewing approach may hold the most promise for effective psychoeducational interventions. For example, a therapeutic approach that includes individual motivational interviewing with a clinician, families as supports of the motivational interviewing process, and text reminders may combine to create a generalizable method of improving the motivation of adolescents to adhere to the prescribed medical management procedures. This remains a tentative recommendation that requires evaluative research.
RecommendationS foR ReSeaRcheRS
Well-organized outcome measures are extremely helpful. The four outcomes for management of diabetes include: (a) glucose monitoring, (b) insulin delivery, (c) diet, and (d) physical activity. It is possible that different outcomes may respond better to different types of psychoeducational interventions. Ensuring that psychoeducational interventions affect all four primary management goals and medical outcomes can be most productive.
Clinical research has been called into question as being almost completely useless and lacking credibility for clinicians (Ioannidis, 2016) . This can be overcome by considering aspects of implementation in conducting research. For any research to be credible and useful for effective implementation with patients, more than the knowledge of what works is required. Therefore, all studies evaluating psychoeducational interventions should also be evaluated on context placement; information gain; pragmatism; patient-centredness; cultural and familial context; cost-effectiveness (e.g., time required and materials); feasibility; transparency; and acceptability to professionals, patients, and other educators (Ioannidis, 2016) . Knowing what works is simply a proof of concept, but implementation of clinical research also requires information about how it can be implemented in real life situations (Shaw, 2016) . Ultimately, the purpose is to provide recommendations to healthcare providers, educators, and families as to the strongest methods of providing psychoeducational interventions to improve management and treatment adherence for adolescents with diabetes. In this fashion, the emphasis on motivational interviewing and evidence of positive outcomes supports a pragmatic and patient-centred approach to psychoeducational interventions with flexible and detailed implementation strategies. Future clinical research would benefit from considering the elements required for implementation with diverse resources, access to medical care, control of diabetes status, culture, and adolescent acceptability, in addition to demonstrating the effectiveness of an intervention under a singular set of conditions. This level of research design is expensive, time-consuming, and pragmatically difficult. However, for the standard of evidence-based practice to be met, these are components required for future research development and clinical relevance.
